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TREATING INFLAMMATORY DISEASES 
OF THE HEAD AND NECK WITH CYCLOOXYGENASE-Z INHIBITORS 



The invention was made at least in part with United States Government 
support under National Institutes of Health grant CA 68136. The United States 
Government has certain rights in the invention. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This appUcation claims the benefit of U.S. Provisional AppUcation 
No. 60/099,343, filed on 08 September 1998, and incorporates by reference the 
entire disclosure of U.S. Provisional Application No. 60/099,343. 

Technical Field 

The invention herem is directed to an expansion of the use of selective 
mhibitors of cyclooxygenase-2 and of natural substances which mhibit 
cyclooxygenase-2. 

Background of the Invention 

Prostaglandms are important mediators of inflammation that are produced at 
elevated levels in inflamed tissues. Tlie increased amounts of prostaglandins 
produced in inflamed tissues reflect enhanced synthesis, which occurs by 
cyclooxygenase-catalyzed metabolism of arachidonic acid. Two diflferent isoforms 
of cyclooxygenase (COX) designated cyclooxygeriase- 1 (COX- 1 ) and 
cyclooxygenase-2 (COX-2) have been identified. COX-1 is a constitutive isoform 
present hi most tissues. COX-2 is not detectable in most normal tissues, but it is 
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induced by cytokines, growth factors, oncogenes and tumor promoters. Tlie 
increased production of prostaglandins in the joints of patients with rheumatoid 
arthritis has been attributed to elevated levels of COX- 2. 

Traditional nonsteroidal anti-inflammatory drugs (NSAJDs) such as 
aspirin inhibit the activities of COX- 1 and COX-2 and therefore the synthesis of 
pro-mflammatory prostaglandins. NSAID-mediated inhibition of COX- 1 is 
believed to be responsible for^^dde effects such as peptic ulcer disease. Selective 
inhibitors of COX-2 have beu: developed in an effort to decrease the side effects 
of traditional NSAIDs. In fai>v , selective inhibitors of COX-2 do appear to be 
very effective inhibitors of rheumatoid arthritis while causing fewer 
gastrointestinal side effects than traditional NSAIDs 

While aspirin has been used to treat sore thioat, heretofore there has 
been no proof that COX-2 is upregulated in sore throat and no suggestion of the 
use of selective inhibitors of COX-2 or of iise of COX-2 khibitors from natural 
sources, to treat sore throat: - r : 

While nitric oxide synthase inhibitors have been suggested for treating 
acute and chronic inflammatory diseases including sinusitis (see WiUiamson et al. 
U.S. Patent No. 5,710,181), heretofore there has been no description of the use 
of selective mhibitors of COX-2 ur-of the use of COX-2 inhibitors from natural 
sources, to treat smusitis. 

Summary of the Invention 

The invention herein is directed to a method for treating a patient with an 
inflammatory disease of the head and neck comprising administering to said 
patient a therapeutic amount of a selective inliibitor of cyclooxygenase-2 or of a 
cyclooxygenase-2 inhibitor from a natural source. 

Tlie term "inflammatory disease of the head and neck" includes, without 
limitation, sore throat, e.g.: that caused by tonsillitis or pharyngitis, and sinusitis. 

Tlie tenn '"tonsillitis" is used herein to mean an acute inflammation of the 
palatine tonsils and includes tonsillitis caused by bacterial and vu al infectious. 
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Tlie term '^pharyngitis" is used herein to mean an acute inflammation of 
the pharynx and includes pharyngitis caused by bacterial and viral infections. 

The term "sinusitis" is used herein to mean an inflammatory process in 
the paranasal sinuses and includes such condition caused by viral, bacterial and 
fungal infections or allergic reactions. J s 

The term "inhibitor of cyclopxyge;nas!S-2r is used herein to mean :a 
compound which directly inhibits cycloox>^^iase-2 metabolized catalysis of 
arachidonic acid and/or inhibits the transeri^ion of cyclooxygenase-2; and 
excludes nitric oxide synthase inhibitors^^'Oje term includes competitive 
inhibitors as well as non-competitive inhibitors. 

The term "selective inhibitor.of ;cyclooxygenase-2";is used herein to mean 
compound which selectively inhibits cyclQoxygenase-2 in, preference to 
cyclooxygenase- J and particularly compound for which the ratio of the IC50 
concentration (corieeQtrationmhibitingSX)^^ cycloo:»^genase- 1 to 

the IC50 concentration for cyclooxygenase-2 is greater thau lu Such ratio is 
readily determined by assaying for cyclooxygenase-2 activity and assaying for 
cyclooxygenase- 1 activity by the methods set forth at column, 39, Une 55 - 
column 40, line 36 of T^lley et al. U.S. Ratent No. 5,633,272, wliich is 
incorporated herein by reference, and from the resulting data obtaining a ratio of 
IC50S. 

The term **natural source" in the phrase "cyclooxygenase-2 inhibitor from 
a natural source" is a plant, marine or animal organism. 

Detailed Description ! 

We turn firstly to the selective inhibitors of cycIooxygenase-2. Tlie 
selective inhibitors of cyclooxygenase-.2 are synthetic compounds. 

Tlie selective inhibitors of cyclooxygenase-2 are preferably those where 
the ratio of the IG50 concisntration for, cyclooxygenase- 1 to the IC50 
concentration for cyclooxygenase-2 is 100 or more. 
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Selective inhibitors of cyclooxygenase-2 include the following 
compounds: 

(1) 4-[5-(4-Chlorophenyl)-3-(trifluoromethyl)-lH-pyrazoM- 
yljbenzenesulfonamide 

(2) 4-[5-(4-Broinopheriyl)-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yl]benzenesulfonamide 

(3) 4-[5-(3-CW6i6phenyl>3-(trifluoromethyl). IH-pyrazol- 1 - 
yl]benzenesulfonamide 

(4) 4-[5-(4-Methyl[phenyl)-3.(trifluoromethyl>lH-pyraz^^^ 
yl]benzenesulfonainide 

(5) 4-[5"(2-Chl6r6phenyl)-3-(trifluorbmethyl)-l H-pyrazol- 1- 
yljbenzenesulfonamide 

(6) 4-[5-(4-Trifluoromethylphenyl)-3-(triflu6romethyl)-lH-pyrazol- 
l-yI]benzenesulfonaiiiide ! . 

(7) 4-[5-(4-Fluorophehyl)-3-(trifluoromet%l)-l H-pyrazol 
yl]benzenesulfonamide 

(8) 4-[5-Phenyl-3-(trifluoromethyi)^lH-pyrazol-l- 
yl]benzenesulfonahiide 

(9) 4-[5-(4-Methox>^heriyi)-3-(triiFluoromethyl)-lH^ 
yljbenzenesulfonamide 

(10) 4-[5-(4-Trifluorbiiiethoxyphenyl)-3-(trifluoromethyl)-lH- 
pyrazol- 1 -yljbenzenesulfonamide 

(11) 4-[5-(2-Methylplienyl)-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide 

(12) 4-[5-(4-Chlorophenyl)-3-(difluoroni~ethyl)-l H-pyrazol- 1- 
yljbenzenesulfonamide 

(13) ' 4-[4-(Aminosulfonyl)phenyl]-5-(4-chlorophenyl)- 1 H-pyrazol-3- 

carboxylate 

(14) 4-[4-(Aniinosulfoiiyl)phenyl]-5-(4-chloropheuyl)-lH-pyi-azol-3- 
carboxaraide 
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(15) 4-[5.(4-[Methyltliio]phenyl)-3-(difluoromethyl)- IH-pyrazol- 1 - 
yljbenzenesulfoDamide 

(16) 4-[5-(4-[^1ethylsulfonyl]phenyl)-3-(difluoroinethyl)- 1 H-pyrazol- 
l-yl]benzenesulfonamide : 

(17) 4-[5-(2,4-[T)ifluoro]phenyl)-3-(trifluoromet^^^ 
yl]benzenesulfonamide 

( 18) , 4-[5-(2,6-(pmuoro]phenyl^3r(trifluoromethyl)- 1 H-pyrazol- 1 - 

yljbenzenesulfonamide , 

(19) 4-[5-(4-Cyanophenyl)-3-(tiifluoromethyl)- lH-pyrazol-1- 
yl]benzenesulfonaiiiide 

(20) 4- [5-(4-ChlorophenyI)-3-(heptafluorop ropy!)- 1 H-pyrazol- 1 - 
yljbenzenesulfonamide . 

(2 1 ) 4-[5-(4rChlorophenyl)-3-(cliloro-difluoromethyl)- 1 H-pyrazol- 1 - 
yl]benzenesulfon^rni4e 

(22) 4-[5-(4-ChJorophenyl)-3-(pentafluoroetbyl)-lHrpyiazol-l- 
yl]benzenesulfonamide ^ 

(23) 4-[5-(4-Biphenyl)-3-(difluoromethyl)- lH-pyrazol-1- 
yljbenzenesulfonamide^ 

(24) 4-[5-(4-Pyrazinyl)-3-(idifluoromethyl)- IH-pyrazol- 1- 
yl]benzenesulfonainide . 

(25) 4-[5-(5-ChlDro-2-thienyl)-3-(difluoromethyl)- IH-pyrazol- 1 - 
yl]benzenesulfonamide . 

(26) 4-[5-(4-Moiphpimo)phenyl)-3-(difluoromethyl)-lH-pyrazol-l- 
yl]benzenesiilfonaTnide 

(27) 4-[5-( 1 -Cyclohexyl)-3-(difluoromethyl)- 1 H-pyrazoI- 1 - 
yl]benzenesulfonamide 

(28) 4-[5-(5,-Brorno-2rtluenyl)-3-(di£luorometliyl)- IH-pyrazol- 1- 
yljbeuzenesiilfonamide 

(29) 4- [5-(4-Thienyl)-3-(difluoroniethyl)- IH-pyrazol- 1- 
yl]benzenesulfonamide 
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(30) 4-[5-(4-[Trifluoroniethyl]pheiiyl)-3-(difluoromethyl)-lH- 

pyrazol- l-yl]benzenesulfonamide 
(3 i ) 4-[5-(3,4-DichlorophCTyl)-3-(trifluoromethyl)- 1 H-pyrazol- 1 - 

yljbenzenesulfonamide 

(32) 4-[5-(2,4-Dichlorophenyl)-3-(trifliioroinethyl)-lH-pyrazol-l- 
yl]benzenesuIfonaniide 

(33) 4-[5-Phenyi-3^(3-hydroxypropyl)-lH-pyrazoH- 
ylJbeazenes^alLfonaiQide i 

(34) 4-[5-(4-FluorophenyI)-3-(3-hydroxypropyl)- 1 H-pyrazol- 1 - 
ylJbenzenesuUrbuamide 

(35) 4-[4-(AiniBOSulfouyI)phenyl]-5-(4-fluorophenyl)-lH-pyiazole]- 
3-propanoic acid 

(36) 4,5-Dihydro-4-[3-trifluoromethyl3- lH-benz[g]mdazol- 1 - 
yl]benzenesulfonamide 

(37) 4-[5"(4-Clilor6phenyl)-4-cliIoro. IH-pyrazol- 1- 
yI]benzenesulfonainide ;■ • ^ ^ 

(38) 4- [5-(4-Chlorophenyl)-3-(trifluoromethyl)-4-chloro-l H-pyrazol- 
i -yljbenzenesulfoiiamide 

(39) 4-[ l-(4-Fluorophenyl)-3-(trifluororaethyl)- lH-pyrazol-5- 
yljbenzenesulfonamide 

(40) l-(2,4,6-Tricli]orobenzoyl)-5-methoxy-2-methyl-3-indolyl acetic 
acid 

(41) l-(2,6-dichlorobenzoyl)-5-raethoxy-2-methyl-3-indolyl acetic 
acid 

(42) 3-(4-Aminosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2-hydroxy-2- 
propyl)thiopIiene ^ 

(43) 3-(4-(Aminosulfonyl)phenyl-2-(4-fluorophenyl-tliiophene 

(44) 3-(4-(Ainiaosulfonyl)phenyl)-2-(4-fluorophenyl)-5-(2- 
propyl)tluophene 

(45) 3-(4-(Aiiiinosulfonyl)phenyl)-2-cyclohexyltliiophene 
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(46) 5-(4-Carboxyphenyl)-4-(4-(methylsulfonyl)phenyl) thiopliene-2- 
carboxylic acid 

(47) 4-(4-nuorophenyl)-2-methyl-5-:(4-(methylsulfonyl) 
phenyl)thiazole 

(48) 2-(4-Fluorophenyl)-3-(4-metbylsulfonyl)phenyl)-2-cyclopeuteu- 

(49) 4-(4-(Methylsulfonyl)phenyJ:^4l(4-fluorophenyl)^is 

(50) 3-(4-Huorophenyl)-4-(4-(m3thylsulfonyJ^ 

.'furacone - . ^-^ v:ri-sijii- •'■ 

(51) 3-(4-Fluorophenyl)-4.(4-(ammQsulfo^ 
furanone ; ^ .r ;; 

(52) 3-(4-Fluorophenyl)-4-(4-(methylsulfonyl)phenyl)furan 

(53) 5,5-DiinethyI-3-(4"fluorpphenyl)-4-(4-^n^e^^ 
(5H)furanone icn,; ;! 

(54) 2-((4-Ain!nosulfonyl)phenyl)-3-^(4Tfluorophenyl)^^^ 

(55) 3-(2,4-Difluorophenyl)-4-(4r(methylsulfonyl)phen 

furanone '.r \, ^k- . 

(56) 3-(3,4-Difluorophenyl)-4r<4-(methylsulfonyl)phenyl)-2-(5H^^ 

furanone . ^lor ; 

(57) 3-(2,6-Difluorophenyl)-4r.(4^(methylsulfouyl)phenyl>2-(^ 

fliranone - r , , 

(58) 3-(2,5-Difluorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 

■\ , furanone 

(59) 3-(3,5-Di£luorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 

fiiranone - 

(60) 3-(4-Bromoplienyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H>- 
fiiranone ^ 

(6 1 ) 3-(4-Chlorophenyl)-4-^4T(methylsulfonyl)phenyl)-2-(5H)- 
furanone 

(62) 3-(4-Metlioxyi)henyl)-4-(4-(methylsulfonyl)phenyl>2-(5H)- 
furanone 



wo 00/13685 PCTAJS99/1 6685 

8 

(63) 3.(Phenyl).4-(4-(methylsulfonyl)phenyl)-2-(5H)-furanone 

(64) 3-(2-ChJorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 
fliranone 

(65) 3-(2-Bromo-4-fluorophenyl)-4-(4-(methylsulfon-yl)phenyl)-2- 
(5H)-furanone 

(66) 3-(2-Bromo-4-CIiIorophenyl)-4-(4-(methylsulfon-yl)phenyl)-2- 
(5H)-fiiranone>. 

(67) 3-(4-ChIoro-2 'fIuorophenyl)-4-(4-(methylsulfonyl) phenyl)-2- 
(5H)-furanone . 

(68) 3-(3-Bromo-4"fluorophenyl>4-(4-(methylsulfonyI)phenyl>2- 
(5H)-furanone 

(69) 3-(3.Chlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 
fiiranone 

(70) 3-(2-Chloro-4-£luorophenyl)-4-(4Kmethylsulfonyl)phenyl)-2- 
(5H)-furanone 

(7 1 ) 3-(2,4-Dichlorophenyl)-4.(4-(methylsulfonyl)phenyl)-2.(5H)- 
furanone 

(72) 3-(3,4-Dichlorophenyl)-4-(4.(methylsulfonyl)phenyl)-2-(5H)- 
iuranone 

(73) 3-(2,6-Dichlorophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 
furanone 

(74) 3-(3-Cliloro-4-fluorophenyl)-4-(4-(methylsulfonyI) phenyl)^ 
(5H)-fiiranone 

(75) 3-(4-Trifluoromethylphenyl)-4-(4-(metliylsulfonyl) phenyl)-2- 
(5H)-furaTione 

(76) 3-(3-Fluoro-4-methoxyphenyl)-4-(4-(methylsulfonyl) phenyI)-2- 
(5H)-furaiione 

(77) 3-(3-Chloro-4-methoxyphenyl)-4-(4-(methylsulfonyl) phenyl)-2- 
. (5H)-furanone 

(78) 3-(3-Bromo-4-inethoxyphenyl)-4-(4-(methylsulfonyl) phenyl)-2- 
(5H)-furanone 
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(79) 3-(2-Fluorophenyl)-4-(4-(inethylsulfonyl)phenyl)-2-(5H)- 
furanone 

(80) 3-(4-Methylthiophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 
furanone 

(8 1 ) 3-(3-Fluorophenyl)-4-(4-(methylsulfoDyl)phenyl)-2-(5H)- 
furanone - ^ 

(82) 3-(2-Chloro-6-fluorophenylK4-(4-(methylsulfonyl) 
(5H)-furanone ^ ' 

(83) 3-(3-Brotno-4-methylphenyl)^4-(4-(methylsulfonyl)phenyl)-2- 

(5H)-furanone 

(84) 3-(4-Bromo-2-fluoropheuyl)-4-(4-(methylsuIfonyl) phenyl)-2- 
(5H)- furanone 

(85) 3-(3,4-Dibromophenyl)-4-(4-(methylsulfonyl)phenyl)-2-(5H)- 
turanone 

(86) 3-(4-Chloro-3-fluorophenyl)-4-(4-(niethylsulfonyl) phenyl)-2- 
(5H)-furaiioTie 

(87) 3-(4-Bromo-3-fluorophenyl)-4-(4-(methylsulfonyl)pheuyl)-2- 
(5H)-fUrarione 

(88) 3-(4-Bromo-2.chlorophenyl)-4.(4-(nietbylsulfonyl)phenyl)-2- 
(5H)- furanone 

(89) 3-(2-Naphthyl)-4-(4-(niethylsulfonyl)phenyl)-2-(5H)-fiiranone 

(90) 3-(7-QuinoUnyl>-4-(4-(nietliylsulfonyl)phenyl)-2-(5H>furanone 

(9 1 ) 3-(3 ,4"Dichlorophenyl)-4.(4-(amiiiosulfonyl)phenyl)-2-(2H)- 
fiiranone 

(92) 3-(3,4-Dichloroplienyl)-4-(4-(aininosulfonyl)pheiiyl)-2-(2H)- 
fiiranone 

(93) 3-(3,4-DicliIorophenyl)-4-(4-(aniinosiilfonyl)phenyl)-2-(2H)- 
fiiranone 

(94) 3-(3-BroiTio-4-methoxyi)henyl)-4-(4-(arainosulfonyl) pbenyl)-2- 
(2H)-furanone 

(95) 3"(4-(Methylsulfonyl)phenyl)-2-phenylbenzo[b]furan 
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(96) 3-(4-Methylsulfonyl)phenyl)-2.phenyIbenzo[b]thiophene 

(97) 3-(4-MethylsulfonyI)phenyl-2-phenylmden- 1-one 

(98) 2-(4-Fluorophenyl)-3-(4-(methylsulfonyl)phenyl)indole 

(99) 3-.(4-nuorophenyl)-2.(4-(methylsulfonyl)phenyl)indole 

( 1 00) 2-(4-FluorophenyI)-3-(4-(methylsulfouyl)pheKyl)-4H-thieno[2,3- 
c]-furan-6-one 

(101) 2.(3,4-Difii; . . vipbenyl).3-(4-(meth3'IsuIfonyl)phenyl).4H- 
thieno[2,3-c]-fiiran-6-one 

(102) 2-(4-Fluoiopjcrxyl)-3-(4-(aminosuItbnyl)phenyl)-4H-tliieno[2,3- 
c]-fiiran-6-one 

( 103) 2-(3,4-I)ifluoropheayl)-3-(4-(aminosulfonyl)phenyl)-4H- 
tliieno[2,3-c]-furan-6-one 

( 1 04) 3-(4' (Methy!siilfonyi)phenyI)-2-phenyl)-4,7-dihydro-thieDo[2,3- 
c]pyi'ai3-5-one :„ 

( 1 05) 2-(4-(MethylsuIfonyl)phenyl)T3-phenyI)-4H-thieno[2,3-c]furan^ 
6-one 

(106) 5-(4-(MethylsidfouyI)phenyI>6-phenylimidazo[2, 1 -b] tliiazole 

(107) 2-MethyI-5-(4-(niethylsuIfonyl)phenyl).6-phenylimida20 [2, 1 - 
bjthiazole i ' r 

( 1 08) 3-Methyl-5-(4-(methylsulfonyI)phenyl)-6-phenylirnidazo [2, 1- 
bjthiazole 

(109) 2-Bromo-5«(4 -(methylsulfonyl)plienyl)-6-phenyIiniidazo [2,1- 
b]thjazole ' : : ' 

(110) 3-Tri£luorometliyl-5-(4-(methylsulfonyl)phenyl)-6- 
phenylimidazo[2, 1 -bjthiazole 

(111) 2,3-Dimethyl-5--(4r(!aethylsuIfonyl)phenyl)-6-phenyl- 
iiiiidazo[2, 1 -bjthiazole 

(112) 5-(4-(Methylsulfc:2y:)phenyl)-6-(4-fluorophenyl) imidazo[2, 1 - 
bjtliiazole 

(113) 5-PhenyI)-6-(4-(methylsulfonyl)phenyl)-imidazo[2, 1 -bjthiazole 
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(114) 2-Cliloro-5-(4-(methylsulfonyl)phenyl)-6-(4-clilorophen- 
yl)imidazo[2, l-b]thiazole. 

(115) . 2,2-Dichloro-5.(4-(methylsulfonyl)phenyl)-6.(4- 
clilorophenyl)imidazo[2, l-b]tliiazoIe 

( 1 1 6) 5-(4-(Methylsulfonyl)phenyl).6.(iniidazo[2, 1 -b]- 1 ,3,4- 
thiadiazole ' c 

(117) 5-Phenyl-6-(4-(methylsuiibnyl)pHenyl)-imidazo[2,l-b^ 
thiadiazole : , 

( 1 1 8) 1 ;2-Methyl-5-(4-(methyJsidfiqnyl)phenyl)-6-phenyl-iiru 1 -b]- 

1,3,4-thiadiazole tr:: 

(119) 2-Methyl-5-phenyl"6-(4-niethylsulfonyl)phenyl)-imidazo[2, 1-b]- 
1,3,4-thiadiazole 

(120) 5-(4-(MethylsulfonyI)phenyl>6-(4-fluorophenyl)-imidazo[2, 1- 
b]-l,3,4-thiadiazole v t 

(121) 5-(4-(Methylsulfoayl)pbeiiyl>^6-phenyl-lH-imi 
triazole 

(122) 5-PhenyI-6:-(4-(methylsulfonyI)phenyl)tliiazolo[3,2-b]-l,3,4- ^. 
triazole : - n^V - i 

( 1 23) 2,3-Dihydro-5-(4-(methylsulfonyl)phenyl)-6-phenylimidazo[2, 1- 

b]thiazole j 

( 1 24) 2- [(4-Methylthio)phenyl]- 1 -biphenyl 

(125) l-Cyclohexene-2-(4-metbylsuIfonylphenyl)benzene 

( 126) 3-(4 -Methylsulfonylphenyl)-4-phenylphenol 

( 1 27) 1 -[2-(4-Methylsulfonylphenyl)phenyl]piperidme 

(128) l-[2-(4-Methylsulfonylphenyl)phenyl]pyrrole 

( 1 29) 1 -Phenoxy-2-(4'-methylsulfonylphenyI)benzene 

(130) 5-(4-Fluorophenyl>"2-iiiethoxy-4- [4-(methylsulfon-yl)phenyl]-6- 
; (trifiuoronietbyl)pyridine 

(131) 2-Ethoxy-5-(4-fluorophenyl)-4-[4-(methylsulfon-y])pheuyl]-6- 
(trifluoromethyl)pyridine 
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( 1 32) 5-(4-Fluorophenyl)-4-[4-(methylsiilfonyl)phenyl].2-(2- 
propynyloxy)-6-(trifluoromethyl)pyri(line 

(133) 2-Bromo-5-(4-fluorophenyl)-4-[4-(methylsulfon-yI)phenyl]-6- 
(trifluoromethyl)pyridme 

(134) 3-[l-(p-Bro2nob3nzyl)-5-methoxy-2-methylmdol-3-yl]propanoic 
acid 

(135) 3-[ 1 -(p-Brdiiioi)'eazyl)-5"methoxy^2-methylindo 
acid, sodium salt 

(136) 2-Benzyl-3-[l-(p-bromobenzyl)-5-metboxy-2-raethylindol-3-yl- 
propanoic acid ' 

( 1 37) 3-[ l-(p-Bromobenzyl)-5-methoxy-2-methylindol-3-yI]-2,2- 
dimetbylpropaaoic acid 

(138) 3-[l-(p-Bromobenzyl)-5-methoxy-2-methylindol-3-yl]-4,4,4- 
trifluorobutanoic acid/sodium salt - j 

(139) trans- 2-[ 1 -(p-Bromobenzyl)-5-methox5?-^2-methylindol-3-yl]- 
cyclo-propanecarboxylic acid; sodium salt 

(140) 3-[l-(p-Bromobenzyl)-5-iriethoxyr-2-methylindol-3-yI]-hydroxy- 
2-methyl propanoic acid, sodium salt 

(141) [ 1 -( 1 -(p-Bromoben2:yl)-5-inethoxy-2-methylindol-3-yl]- 
cyclopropylacetic iacid, sodium salt 

(142) trans-(+)-2-[l-(p-Bromobenzyl)-5-metboxy-2-metbyHndol-3- 
yljcyclopropanecarboxyiic acid, sodium salt 

(143) 3-[l-(p-Bromobenzyl)^5-methoxy-2-methylindol-3-yl]-2- 
methylpropanoic acid and sodium salt 

( 1 44) 3-[ 1 -(p.Chlorobenzyl)-5-methoxy-2-raethylindol-3-yl]-4,4,4- 
trifluorobutanoic acid aiid sodium salt 

(145) syn-3-[l-(p-BromobenzyI)-5-methox3'-2-methyliudol-3-yl]-2- 
methylbutanoic acid 

(146) anti-3-[l-(p-Biomobenzyl)-5-methox>'-2-methyIindol-3-yl]-2- 
methylbutanoic acid and sodium salt 
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(148 

(149 

(150 

(151 
(152 

(153 

(154 

(155 

(156 

(157 
(158 
(159 

(160 

(161 

(162 

(163 
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3-[5-(Bromo- 1 -(p-bromobenzyl)r2-inethylindol-:3-yl]butaiioic 
acid and sodium salt , 

(— )-3-[l-(p-Bromobenzyl)T5-methoxy-2-methylindol-3-yl]- 
butanoic acid and sodium salt 

(+)-3.[l.(p-Bromobenzyl)-;5-rinethoxy-2-methylindol-3-yl]- 
butanoic acid and sodium salt 

trans-( — ).2-[l-(p-Brompl)ejjzyl>5-methoxy-2:^methylindol-3- 
yl]cyclopropanecarboxyliC:^,Gi4 and sodium salt 
3-[l-(p-Bromobenzyl)-2^5-dimethylindol-3-yl]propanoic acid 
3-[5-(Bromo- 1 -(p-bromoben?yl)-2-methylindol-3-yl]propanoic 

'acsd- ■' ' i ■r::cy-^i\- 

3-[l-(p-Bromobenzyl)-5rclilorp-2-methylindol-3-yl)propauoic 

• acid- • ■ • ■ : \. r- ■ ' - / 

3-[ 1 .(p.Ch!oroben2yl>5-methoxy-,2-m 
metbylpropanoic acid . f:-- r . t 

Methyl 3-[ l-(p-bromobenzyl)-5-methoxy-2-methylindol- 

3-yl)propanoate • : \ . 

3-[l-(p-Bromobenzyl)r§-methoxy-2-methylindol-3-yl)-3- 
methylbutanoic acid ;y:;;if: : 

5-Methattesulfonaiiiido-6-(2,4-difluorophenylthio)- 1 -indanone 
5-Methanesulfonamido-6-(2,4-diclilorophenoxy)- 1 -indanone 
2-(4r Chlorophenyl)-4-hydroxy- 1 -[4- (methylsulfo-nyl)phenyl]-4- 
(trifluoromethyl)-4,5-d:hydro- IH-imidazole 
2-(4-Ch]orophenyl> r-[4-(methylsulfonyl)phenyl]-4- 
(trifluoromethyl)- 1 H-imidazole 

l-(4-Fluorophenyl)-,4-liydroxy-2-[4-(methylsulfo-nyl)plienyl 
(trifluoromethyl)-4,5-diliydro- 1 H-imidazole 

1- (4-Fluorophenyl)-2-[4-(methylsulfonyl)phenyl]-4- 

(trifluoromethyl)- 1 H-iinidazole 

2- (4-Chlorophenyl)- 1 -L4-methylsulfonyl)phenyl]-4-methyM H- 
imidazole 
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( 1 64) 2-(4-ChJorophenyl)- l-[4-meth)dsuIfonyl)phenyl]-4-phenyMH- 
3midazole 

(165) 2-(4-ChlorophenyI)-4-(4-fluorophenyl)- l-[4-(methyl- 
sulfonyl)phenyl]- 1 H-imidazole 

( 1 66) 4-(4-Bromophenyl)-2-(4-chIorophenyl)- 1 - [4-(inethylsulfo- 
nyl)phenyl]- iH-imidazole 

( 1 67) 2-(4-Chloropheiiyl)- 1 -[4-(methylsulfonyl)phenyl]-4-(2- 
naphthyl)- 1 H-imidazole 

(168) 2-(4-Chlorophenyl)- 1 -[4-(methylsuIfonyI)phenyl]-4-[4- 
(trifluorometh6xy)pIienyl]- 1 H-imidazole 

( 1 69) 2,4-Bis(4-chioropnenyI)- 1 -[4-(metbyisuIfonyl)phenyl]- 1 H- 
imidazole 

(170) 2-(4-Ch]orophenyl).4-(3-cIilorophenyl)-i-[4-('methyI. 
sulfonyl)phenyl]- 1 H-imidazole 

(171) 2-(4-Chlorophenyl>4-(4-metlio^^^^ 1 -[4-(metliyl- 
sulfoiiyl)phenyl]- IH-imidazbie 

(172) 2-(4-Chlorophenyl)-4-(3-fluorophenyl)-l-[^^ 
sulfonyl)phenyI]- 1 H-imidazbie 

(1 73 ) 2-(4-ClilorophenyI)-4- [(4-chlorophenoxy)methyl] - 1 - [4- 
(methylsulfonyl)phenyl]- 1 H-imidazole 

( 1 74) 2-(3-Chloro-4-methylpheiiyl)- l-[4-(methylsulfo-nyl)phenyl]-4- 
(trifluoromethyl)- 1 H-imidazole 

(175) 5-[l-[4-(Methylsulfbnyl)phenyl>-4-(trifluoromethyl)-m 
imidazole-2-yI]- 1 ,3-benzodioxole 

( 1 76) 2-(3-Fluoro-4-methoxyphenyl)-l-[4-(methylsulfonyl)-pheiiyl-4- 
(trifluoromethyl)- 1 H-imidazole 

( 1 77) 2-(4-Chloropheiiyl).4.[(phenyIthio)metIiyl]- 1-[4- 
(methylsulfonyOpheiiyl]- 1 H-imidazole 

( 1 78) 2-(4-Chlorophenyl)-4-[(N-methyl-N-phenylamino)methyl]- 1-[4- 
(methylsulfonyl)phenyl]- 1 H-imidazole 
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( 1 79) 2-(4-Chlorophenyl)-4-[2-quinolyl)methoxymethyl]- 1 -[4- 
(methylsulfonyl)phenyl]- 1 H-imidazoIe 

( 1 80) 2-(4-Chlorophenyl)-4-methoxymethyH-[4- 
(methylsulfonyl)phenyl]- 1 H-imidazole 

(181) 2-(4-FIuorophenyl)- l-[4-(methylsuifonyl)phenyl]-4- 
trifluoromethyl- 1 H-imidazole 

( 1 82) 1 -[4-(Methylsulfonyl)phenyl]-2-phenyl-4-trifluoTo-methyl- IH- 
imidazole . 

(183) 2-(3-ChIoro-4-methoxyphenyl>l-[4-(methylsulfonyl)phenyl]-4- 
trifluoromethyl- 1 H-imidazole 

( 1 84) 2-(4-Methylphenyl)- l-[4-(methylsulfonyl)ph 
trifluoromethyl- 1 H-imidazole 

(185) , l-[4-(Methylsiilfonyl)phenyl]-2-(4-trifluoromethyl-phenyl^ 

trifluomethyl-1 H-imidazole , . 

(186) 4-[2-(4-Chlorophenyl)-4-(tri£luoromethyl)- 1 H-imidazol- 1 - 
yl]benzenesulfonamide 

( 1 87) 4- [2-(3-Chlpro-4-metliylphenyl)-4-(trifluoromethyl)- 1 H- 
imidazol- 1 -yljbenzenesulfonamide 

(188) 3- [ 1 -(4-Methylsulfonyl)phenyl]-4-tri£lu oromethyl- 1 H-imidazol- 
2-yl]pyridine ^ 

(189) 2-[ 1 -(4-Methylsulfonyl)phenyl]-4-trifluoromethyl- 1 H-imidazol- 
2-yl]pyridine 

( 1 90) 4-[ 1 -[4-(Methylsulfonyl)phenyl]-4-trifluoromethyl- 1 H-imidazol- 
2-yl]pyridine . ^ - 

(191) . 2-Methyl-5-[ 1 -[4-(methylsulfonyl)pheayl]-4-trifluoromethyl- 1 H- 

imidazol-2-yl]pyridine 

(192) 2-Methyl-6-[ 1 -[4-(methylsulfonyl)phenyl]-4-trifluoi ometliyl- 1 H- 
iraidazol-2-yl]pyridine 

( 1 93) 5-Methyl-2-[ 1 -[4-(methylsulfonyl)phenyl]-4-trifluoromethyl- 1 H- 
iraidazol-2-yl]pyridiiie 
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( 1 94) 4-Methyl-2-[ I -[4-(methylsulfonyl)pheiiyl]-4-trifluoromethyI- 1 H- 
imidazol-2-yl]pyridine 

(195) 2-Methoxy-5-[ 1 -[4-(methylsiilfonyl)phenyl]-4-trifluorometliyl- 
1 H-imidazoI-2-yl]pyridme 

( 1 96) 4-[2-(6-Mediylpyridin-3"yl)-4-(trifluoromethyl> 1 H-imidazol- 1 - 
yljbenzenesuifonamide 

(197) 4-[2-(6-MetKyipyridm-2-yl>4-(trifluoromethyl)-'i^ 
yl]beiizenesuif6uamide 

(198) 3-Methyl-5-[ i^[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)- 
1 H-imidazol*2-yl]pyridme 

( 199) 4-[2-(4-Methyi^yridm-2-yl)-4-(trifluoromethyl)- IH-im 
yljbenzenesulfonamide 

(200) 2-[l-[4-(Methylsulfonyl)phenyI].4-(trifluoromethyl)-lH- 
iuudazol-2-yl]thiophene 

(20 1) : ' 3.[i-^[4-(MetiiylsulfoiiyI)plienyI]-4-(trifluorometh^^ 1 H- 
' imidazol-2-yl]tliiopheiie - " - 

(202) 4-[2-(5-Methylpyridin-3-yl)-4"(trifluororaethyl)-lH^ 
yljbenzenesulfonamide 

(203) 2-Methyl-3-[i-[4-(methylsulfonyl)phenyl]-4-(trifluoio-methyl)- 
1 H-imidazol-2-ylJthiophene 

(204) 4-[2-(2-Methylp>tidm-3-yl)-4-(trifluoromethyl)- 1 H-iinidazol- 1 - 
yljbenzenesulfonamide 

(205) 4-[2-Pyridin-3-yl)-4-(trifluoromethyl> IH-imidazol- 1- 
yljbenzenesulfohamide 

Tlie synthesis of compounds 1-39 is disclosed in Talley et al. U.S. Patent 
No. 5,466,823. The synthesis of compounds 40 and 41 is disclosed in Black et 
al. U.S. Patent No. 5,436,265. Tliesyiithesis of compounds 42-94 is disclosed 
in Ducharme et al. U.S. Patent No. 5^474, 995. The synthesis of compounds 95- 
105 is disclosed in Prasit et al. U.S. Patent No. 5,521,213. The synthesis of 
compounds 106-123 is disclosed in Gauthier et al U.S. Patent No. 5,552,422. 
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Tlie synthesis of compounds 124-129 is disclosed in Batt U.S. Patent 
No. 5,593,994. The synthesis of compounds 130-133 is disclosed in Lee U,S, 
Patent No. 5,596,008. Tlie synthesis of compounds 134-156 is disclosed in Lau 
et al. U.S. Patent No. 5,604,253. The synthesis of compounds 157 and 158 is 
disclosed in Guay et al. U.S. Patent No. 5;604,260, The synthesis of compounds 
159-205 is disclosed in Khanna et al. U,S.;Patent No. 5,616,601. 

Other selective inhibitors of cyclQ<jxygenase-2 and their syntheses are 
taught in Examples 2-108, 110-129, 131-^^0, 152, 301-312, and 401-413 of 
Batt et al. U.S. Patent No. 5,593,994, the4iMosure of which is incorporated 
herein by reference. Still other selective inhibitors of cyclooxygenase-2 and their 
syntheses are taught m Examples 1-U,, 13rl6, and 18-25 of Guay et al. U.S. 
Patent No. 5,604,260, the disclosure of which is incprporated herein by 
reference. Still other selective inhjbitprs.ofcyclooxy^ and their syntheses 

are taught in Examples 1-13 including E7^ample|s l a-rlp and 4a-4h of Talley et al. 
U.S. Patent No. 5,633,272,rthe disclosure of vv^j^ incorporate^ herein by 
reference. Still other selective inhibitors of; cyclooxygenase-2 are taught in 
Examples 1- 13 1 of Lau et al. U.S. Patwt No. 5,639,780, the disclosure of which 
is incorporated herein by reference. Stillother selective inhibitors of 
cyclooxygenase-2 are taughtjn Example; 1-6 of Talley et al U.S. Patent No. 
5,643,933, the disclosure of which is jneprporated herein by reference. Still 
other selective inhibitors of cyclooxygenase-2 are taught in Examples 1-4 of Lau 
et al. U.S. Patent No. 5,510,368, the disclosure of which is incorporated herein 
by reference. , , : j ^ 

Another example of a selective mhibitor of cyclooxygenase-2 useful 
herein are those which directly inliibit the enzyme cyclooxygenase-2 and which 
also inhibit the synthesis of cyclooxyg<?nase-2 protein and which have antioxidant 
properties. Tliese cyclooxygenaserZ inhibitors preferably contain phenyl group 
with two or more substituents selected ifrom the group consisting of hydroxy and 
C|.4-alkoxy (eg., methoxy) on the phenyl. Specific compounds of this class 
includes, for example, 4-[5-methyl-3-[[(2,3-hydroxy)phenoxy]methyl]-lH- 
pyrazol-l-yl]benzenesulfonamide and 4-methyl-5-(4-methylsulfonyl)phenyl-2- 
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[(2,3-hydroxyphenoxy)metbyl]oxazole and the corresponding compounds where 
methoxy or ethoxy replaces hydroxy. These compounds and their syntheses are 
described in Dannenberg Provisional Application No. 60/069,955 the entire 
disclosure of which is incorporated herem by reference. 

A preferred selective inhibitor of cyclooxygenase-2 for use herein is 4-[5- 
(4-methylphenyl)-3-(trifluoromethyl)-lH-pyrazol-l-yl]benzenesulfonamide 

which is compound (4) set forth above. It is beUeved that this compound is 
celecoxib (Tradename Celebrex). 

Another preferred selective inhibitor of cyclooxygenase is vioxx which is 
MK-0966; it is compound (63) set forth above. 

The dosage of selective inhibitor of cyclooxygenase-2 for the method 
herein is a cyclooxygenase-2 inhibiting amount wWch is a therapeutically 
eflFective amount. In general, the dosage ranges from 0. 1 to 30 mg/lcg. The 
dosages for any particular agent . will vaiy within said range: For compound (4) 
referred to aboVe, the dosage preferably ranges from 3 to 12 rag/kg. 

The route of administration of selectix'e inhibitor of cyclooxygenase-2 is 
systemic or local for the treatment of sore throat mcluding that caused by 
tonsillitis or pharyngitis. For systemic administration, the route of administration 
is preferably oral but other routes of systemic administration, e.g., parenteral 
such as intravenous, are also useful. For local administration, the selective 
inhibitor of cyclooxygenase-2 is applied directly to the sore tissue, e.g., 
formulated as a lozenge, oral rinse or spray. 

The route of administration of selective inliibitor of cyclooxygenase-2 is 
systemic for the treatment sinusiiis: Preferably, the route of administration is 
oral but other routes of systemic adnnnistration, e.g., parenteral such as 
intravenous, are also useful. 

We turn how to the cyclouxygenase-2 inhibitors from natural sources. 
Tliese cyclooxygenase-2 inhibitors from natural sources also inhibit 
cyclooxygenase- 1 . 
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The cycIooxygenase-2 inhibitors from natural sources include, for 
example, resveratrol, curcumin, caflfeic acid phenethyl ester, ursolic acid, 
camosol, shikonin and licochalcone A. - . 

Resveratrol has the structure • 




and is found in grapes and other foods. Inhibition by resveratrol of 
cyclooxygenase-2 transcription and activity is described in Subbara.maiah, K., et 
al. The Jbumal of Biological Chemistry, , Vol. 273, 21 875-2 1 882 ( 1998). 

. The inventor herein haa published abstracts shQwing that curpnmin and 
caflfeic acid phenethyl ester , can inhibit cyclooxygenase-2. , , 

The inhibitors of cyclooxygenase-2 from natural sources are preferably 

used as topical therapy for sore throats, e.g., tonsillitis and pharyngitis, In such 
case, the agent is readily administered as a lozenge, oral rinse or spray. In 
general, the dosages for inhibitors of cyclooxygenase-2 from natural sources 
used in this way ranges from 1 to 100 ^mg/kg. For resveratrol, a single 
appUcation is, for example, 0.2.5 to 4 grams, administered from one to six times a 
day as needed. 

The inhibitors of cyc!ooxygepase-2 from natural sources can be 
administered systemically for the treatment of sore throat or sinusitis. In such 
case, the route of administration is preferably oral but other routes of 
administration, e.g., parenteral fsuch as intravenous, are also usefiil. bi general, 
the dosage of inhibitors of cycloox'/genase-2 from natural sources for systemic 
administration ranges from 10 to 100 mg/kg and the dosage for resveratrol for 
systemic administration preferably ranges from 10 to 100 mg/kg. 
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The treatments are repeated from day-to-day as long as symptoms 
ameliorate. For tonsillitis, sore throat and pain are ameliorated. For pharyngitis, 
sore throat and pain on swallowing are ameUorated. For smusitis, pain in the 
maxillary area and teeth and frontal headache are ameliorated. 

One genus of inflammatory diseases herein constitutes diseases of the 
head and neck except for periodontitis. 

In one embodiment I.vTein, the inflammatory disease of the head and neck 
is periodontitis and the treating agent is a cyclooxygenase-2 inhibitor from a 
natural source. Thus, in this case, the method is for treatujg a patient with 
periodontitis and comprises administering to said patient, a therapeutic amount of 
a cyclooxygenase-2 mhibitor Tom a natural source. The cyclooxygenase-2 
inhibitors from a natural source are those described above and are preferably 
used as topical therapy for periodontitis. In such case, the agent is readily 
administered as a lozenge, oralrinse or. spray. In such pase^ ip general, the 
dosage ranges fr om 1 to 100 mg/lcg. For resyeratrol, a smgle application is, for 
example, 0.25 to 4 grams, administered one to six times a day. The 
cyclooxygenase-2 inhibitors fr om a natural source can also be administered 
systematically for the treatment of periodontitis. In such case, the route of 
admmistration is preferably oral but other routes of admmistration, e.g., 
parenteral such as intravenous are also usefiil In general, the dosage for 
systemic administration ranges from 10 to 100 mg/kg, and the dosage for 
resveratrol for systemic administrstion preferably ranges from 10 to 100 mg/kg. 
The treatment is continued from day-to-day, as long as improvement occurs, 
e.g , as long as decrease in bleeding of gums and stopping of pocket formation 
and bone loss, occurs. 

The invention is indicated and illustrated by the following background 

and working examples. 
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Background Examnlie 

Patients underwent tonsUlectomy because of a history of tonsillitis or 
obstructive sleep apnea (OSA). Following surgical removal of the tonsUs, a 2 
mm by 2 mm piece of mucosa was sharply excised with a #1 5 blade to provide 
samples for COX-2 mRNA analysis. The tnucosa was placed in an autoclaved 
eppendorf tube and frozen in liquid nitrogien.; Levels of COX-2 mRNA in the 
samples were measured by quantitative ret^^rse^transcription polymerase chain 
reaction (RT-PGR). ■ snL-:; ■ : ; 

The COX-2*mRNA measurement was carried out as follows; 

Frozen tissues were homogenizted and total RNA was isolated using 
RNeasy Mini Kits from Qiagen (Santa Clarita, California). A maximum of 600 
ng of total RNA Was reverse transcribed-using GeneAmp RNA PCR Kit 
according to the naanufacturei^s protocob ; 

Then eo-ampUficatibn'bfTevetse t^^^ 

known amounts of COX-2 mnaic was carried out to determme the amount of 

COX-2 mRNA in a sample. - ; . ^ . c 

The COX-2 mimic (competitive PCR deletion construct) for COX-2 was 

synthesized using a mutant sense primer (nts 932-955 attached to nts 1 1 1 1-1 130 

ofthe human COX-2 gene, ! ' i 

5'-GGTCTGGTGCCTGGTCTGATGATGGAGTGGCTATCACTTCAAAC-3'; 
the sequence is set forth in the SeqUeHce Listing as SEQ ID NO: 1 ) and an 
antisense primer (nts 1 634- 1655 of the human COX-2 gene; 
5'-GTCCTTTCAAGGAGAATGGtGC-3'; the sequence is set forth in the 
Sequence Listing as SEQ ID NO:2), producing a :569-bp PCR product. The 
mutant sense primer contains the primer-binding sequence of endogenous target 
(from nt 932 to nt 955 ofthe human COX.2 gene) attached to the end of an 
intervening DNA sequence (a 156-bp deletion from nt 956 to nt 1 1 10 ofthe 
human COX-2 gene); thus the mimic DNA has primer binding sequences 
identical to the target cDNA. Tlie 569-bp mimic was further amplified using the 
sense primer (nts 932-955 of the human COX-2 gene; 

5'-GGTCTGGTGCCTGGTCTGATGATG-3'; the sequence is set forth in the 
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Sequence Listmg as SEQ ID NO:3) and the antisense primer 
(5'-GTCCTTTCAAGGAGAATGGTGC-3'; the sequence is set forth in the 
Sequence Listing as SEQ ID NO:2) in a reaction mixture containing 1 0 mM 
Tris-HCl (pH 8.3), 50 mM KCl, 2 mM MgCl,, 0.2 mM deoxynucleotide 
triphosphate, 2.5 units AmpliTaq DNA polymerase and 400 nM primers for 35 
cycles consisting of denaturation at 94°C for 20 sec, annealing at 60°C for 20 
sec, and extension at ll^C for 30 sec in a Perkin Ehner 2400 thermal cycler. 
The PGR products were electrophoresed on 1% agarose gels aud gel-purified 
using GenElute™ Agarose Spin Columns according to the manufacturer's 
protocol (Supelco, Bellefonte, Pennsylvania). 

The co-amplification Was carried out as foUows: Each PGR was carried 
out in 25 ^l of a reaction mix containing 10 mM Tris-HCl (pH 8.3), 50 mM KCl, 
2 mM MgClj, 0.2 mM deoxynucleotide triphosphate, 2.5 units AmpUTaq DNA 
polymerase and 400 nM primers (the sense primer: 

5'-GGTCTGGTGCCTGGTCf(jAtGATG-3'; the sequence of which is set forth 
in the Sequence Listmg as SEQ ID NOiS, and the antisense primer: 
5'-GTCCTTTCAAGGAGAATGGTGC-3', the sequence of which is set forth in 
the Sequence Listmg as SEQ ID N0:2), 1-10 jil of reverse-transcribed cDNA 
samples and the various known amounts of COX-2 mimic (between OiOOOl pg 
and 0.05 pg) adjusted depending on the abundance of the target cDNA. The 
exact amount of cDNA used for a sample was determined both by the initial total 
RNA concentration and the relative amounts of COX-2 mRNA on semi- 
quantitative PGR. The samples Were amplified for 35 cycles: denaturation at 
94°C for 30 sec; annealing at 65 "C for 20 sec; extensibn at 72°C for 90 sec; and 
final extension at 72"C for 1 5 min. Ten yi\ of PGR products, 724.bp fi-agments 
from endogenous target cDN A and 569-bp fi-agments fi om mimic COX-2 were 
separated by electrophoresis 6n 1% agarose gels and visualized by etiudium 
bromide staining. 

The results are set forth in Table 1 below wherein "M" stands for male, 
'T" stands for female, "R" refers to right tonsU, "L" refers to left tonsil, "OSA" 
stands for obstructive sleep apnea, "h/o" stands for history of and levels of 
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COX-2 are expressed as fg/^g, i.e., as fentograms COX-2 mRNA per 
microgram total RNA. 



Table 1 



Case 


Age 


(Gender 


Diaenosis 


COX-2 mRNA irfe/ue) 


1 


8 . 


M 


OSA 


R: 0;L: 0 


1 


11 


M 


OSA 


L: 6 


3 


8 


M 


OSA . rJ-;;.;-:.-. - 


R: 0;L: 0 - 


4.. 


22 


F 


' recurrent tonsillitis 


R: 219; L: 92 


5. 


27 


F 


recurrent tbnsillitis 


R: 105 ; L: 72 


6. 


13 


F 


recurrent tonsillitis 


R; 6;L: 48 


7. 


33. 


M 


b/o tonsillar abscess 


R: 92; L: 33 


8. 


12 


M 


recurrent tdnsUlitis 


R: 35; L: 60 



The results show that amounts of COX-2 mRNA were markedly 
increased in patients with a regent history , of tonsillitis conipared to tonsils 
removed for a non-faiflammgtory condition (obstructive sleep apnea). This result 
suggests that COXr2 will also be upregulated in other inflammatory diseases of 
the head and neck, e.g., pharyngitis and sinusitis. Increased amounts of COX-2 ^ 
would be expected to mediate pam, tissue swelling and inflarmnation as has been 
observed in rheumatoid arthritis. Consequently, dmgs that inhibit COX-2 will 
ameliorate the pain, swelling and inflaramation. 

Example I 

A 33 year old man has symptojus pf a sore throat and fever. He is 
evaluated by a physician who notes inflamed tonsils and diagnoses tonsillitis. 
The patient is treated with amoxicillin 500 mg oraUy every eight hours for ten 
days. Additionally, he is given Celebrex (celecoxib) 200 mg orally twice a day 
for seven days. After taking one dose of Celebrex, there is a marked 
improvement in his throat pain. 



wo 00/13685 



24 

Example n 

A 52 year old woman has symptoms of a sore throat. She is evaluated by 
her physician who detects an erythematous pharynx. A diagnosis of viral 
pharyngitis is made. She is given and sucks on lozenges contaming 100 mg of 
Celebrex (celecoxib) four times a day v^th complete resohition of her sore throat 
within two days. 

Example ni 

A 28 year old woman presents to her physician complaining of fever and 
headache. On physical examination, she has tenderness over her maxillary sinus. 
A diagnosis of sinusitis is made/ The patient is treated with amoxicillin 500 mg 
orally every eight hours for ten days. She is also given Celebrex 200 mg orally 
twice a day for seven days. After taking one dose of Celebrex, there is a marked 
improvement in her sinus pain." 

' Example IV 

A 23 year old woman has symptoms of a sore throat. She purchases 
lozenges containing 1 gram of resveratrol per lozenge. The subject sucks on 
four lozenges per day for two days with rapid relief of her throat discomfort. 

Example V 

A 65 year tobacco-smoking male is referred to a periodontist for bleeding 
gums and is diagnosed with periodontitis. The patient is advised to use 
resveratrol lozenges containing 1 gram resveratrol twice a day. Four months 
later, the patient returns and reports markedly decreased bleedmg in his gums 
and improvement in periodontal disease is detected on examination. 

Variations 

Many variations of the above will be obvious to those skilled m the art. 
Tlius, the invention is defined by the claims. 
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WHAT IS CLAIM IS : 

1 . A method for treating a patient with an inflammatory disease of 

: the head and neck comprising administering to said patient a therapeutic amount 
of a selective inhibitor of cyclooxygenase-2 or of a cyclooxygenase-2 inhibitor 
from a natural source. , ^ 

2. The method of Claun 1 wherein the disease is not periodontitis. 

3. .Jhe method of Claim 2 v^bgrein the disease is a sore throat and the 
treating agent is a cyclpoxygenase-2 mhibjtor from a natural source which is 
topically administered. , 

4. The method of Claim 3 wherein the treating agent is resveratrol. 

5. The method of Claim 3 wherein the sore throat is caused by 
tonsillitis. : , : • ' 

6. Tlie method of Claim S .ys/herein the sore throat is caused by ..^ 
pharyngitis. 

7. ; The method of Claim 2 wherein the disease is a sore throat and the 
treating agent is a selective inhibitor of COXt2. 

8. The method of Claim 7 wherein the treating agent is celecoxib. 

9. The method of Claim 7 wherein the treating agent is vioxx, 

10. The method of Claim ! wherein the disease is sinusitis and the 
treating agent is a selective failiibitor of cyclooxygenase-2 which is administered 
systemically. 



treating agent is selective inhibitor of cyclooxygenase-2 which is topically 
administered. 

12. The method of Claim 1 wherein the disease is periodontitis and the 
treating agent is cyclooxygenase-2 mhibitor from a natural source. 
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